Recently a good deal of attention has been devoted to the experimental study of y-ray multiplicities l -5 in deep inelastic processes. The motivation for this study is twofold. On the one hand,one would like to clarify the mechanism of angular momentum transfer and its relation to energy transfer. There is at present an open discussion 6 ,7 on the relative contribution of particle transfer and phonon excitation to the energy and the angular momentum transfer.
On the other hand, an adequate understanding of the angular momentum transfer mechanism may lead to a determination of the angular momentum f .
. Two key quantities must be determined experimentally in order to shed some light on the above problems, namely, the energy (Q-value)
dependence of, the y-ray multiplicities (and possibly of their second moments) and the dependence of the y-ray multiplicities upon exit channel asymmetry, (i.e. the fragment charge or mass.) A large body of experimental data is· now available. yet no attempt has been made so far to interpret these data in terms of a comprehensive theoretical model. In this letter we report on a first attempt to explain the experimental data on the basis of a simple diffusion model in which the energy and angular momentum are equilibrated exclusively through particle 8 transfer. This model has already been quite successful in accurately reproducing the Z-distributions and the angular distributions for individual Z-values. The most recent modification of the model, to include the energy and angular momentum transfer mediated by particle -2-exchange, has been described in detail elsewhere. 6 ,S Therefore, only a brief outline of it will be given befQre comparing its predictions with experiment.
A deeply inelastic collision can be characterized by the entrance asymmetry Zp' by a total angular momentum t, and by the interaction time t.
This time is estimated to be the time necessary for the system with no mass transfer to return to the strong absorption radius under the influence of the Coulomb and proximity force. The requirement that the system decays with a given exit channel mass asymmetry determines the left and right mass transfer rates. These transfer rates can be used to write a system of coupled differential equations for the fragment spins l i (t,Z,t) which can be integrated numerically. The fragment spins are then weighted over the probability ¢(Z,t;t) that the system with angular momentum t has diffused to the asymmetry Z in a time t. The final result is obtained as the average fragment spins 11 (Z ,E k ) and 12 (Z ,E k ) as a function of the exit channel asymmetry Z and kinetic energy E k .
The transformation from the calculated fragment spins to the y-ray multiplicity produced by the y-de-.excitation of the two fragments is based upon the. assumption that most of the fragment angular momentum is removed by stretched E2 decays. More specifically we use the following transformation:
(1)
where 11 and 12 are the fragment spins, My is the y-ray multiplicity and« is the number of statistical y-rays· emitted by each fragment. Fragments with Z close to that of the projectile and with substantial kinetic energy have exchanged, on the average, fewer nucleons than fragmerits farther removed from projectile. Thus less angular momentum is transferred to the former than to the latter fragments, giving rise to the rapid increase of the y-ray multiplicity as one moves away from the projectile in either direction. Such good agreement is consistent with the agreement observed between experiment and theory in Fig. 1 at the highest kinetic energies. From both of these figures one is tempted to conclude that particle exchange is sufficient to quantitatively The low ~-waves are characterized by longer interaction times and can populate asymmetries farther removed from the entrance channel.
Consequent1~ as one moves towards more extreme asymmetries one selects progressively lower ~-waves. 
